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1.5

W A X SEHEYIH T, Rehmannia glutinosa Libosch. ff) TR, NI E
fegih 22—, MWIAERER . e, wdb. AR, NS S HECE B R
M, BT T B R R A WU, DA R CMRE O
TEHZGHE [1]. HORE BT . A s A T — P 05 5K [2]. fFHb R E
AP0, , B L AR PR RIS A B Rl A S 5 2544, V)R
s TRREDAS A TR o AR b T R )\ T B S I 2 A B R A
T, UIBREUE B TR, e b, s, . %, HEAEHE
i FRFGHAEE. PRULME. 8098 S ne AR it MU R s RS DR [3.4], |2
HTwrmiiE. B R B meifs. A E . MRk BRI 45
PRI [5-8]. HBTEI LA R SRR RN S, AR A A
TR UL Sz n = 5% [9,10]

ZRER AN R A WS BURiAaE . HENE. LA, KRB, HER
Bl RREL RZPE. CRIURERERR . AT HERERA H B MR RERRSE (11]. MR M 2-
9 MNEWE T T A KR AR 3 b B SR 3 SR ERE . PR A 7Bl
HEE=hE. KIrbE. B8RS [12]. WHFKEL, M SRR BA 2 FE1E, £
PSS [13]. 7T [14]. SESRIEMIIRE [15]. $R&ACIZEEST [16)55 771
R EERE R . TR R S R 2 L A DL B A R R R R
[17], BRI A 0 S50 TR 2K 5 B b AT I 58 20 M o A SEZEG 5 1T ST 7 45 SRR W)
[18], AP ANEEH B b i)/ N TR S BB . AR MR, PR

1
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TEMMEEIH 2N, W T EN1S B MR AEYENE [19]. BTRAA
SCIEE KR A [20] M FLASAS IR b 1 i b 2 R0 A= s SR OB R Y e, R =
O AR 8 1 -8 22 P 6 K Il 7% ( High-Performance Liquid Chromatography-
Refractive Index Detector, HPLC-RID) X ZEHH il 7 A1 B & & AT I 5E [21-
241, S AT ECASAS [B] ot P 2 2 [) 32 S SEWE RN BB 1 B 25 S

2. X ER

2.1. {88
ME204 7K. KQ-500E AU F s s L420 & = URIE & 0L

—
=

Agilent Infinity 1260 % =20 AH €A% (X . Agilent Zorbox NH, (4.6 x 250 mm, 5
um) Y EGERE.

2.2. &

UK BERSIS Aok iBai LG, RWE. MR, BN, KIRRELL
LR (AR i o

2.3. itk

SIZIG BT FH A AR 3 AR L B 25 0 R B AEE T RBE B e i 5 3 5. MR
1 5. @I PNEERTE. dbn 3 5. &R 38 A1 4R Jh 3 T 244E 10
H A& KA 3HUAEN, St 30 LM FE A

3. SE Tk

3.1, FE AT AL TR

FEER RS E . VIR, R B SR G TEIA R TR, H/N
TR LT R, o =505, RIS A o oK. TR S b B, EHEE
FEFE UMb RS 0 2 )\ AT, F/NFTR ML Ry it — 5 0, ) 459 A8 M S8R ok
Ko

3.2. MRS S BN E

BT HE G = R ], B R O TE I (R AR AT L' [X 5k P9 38 A5 TR i
[21,22], [RIRASE WUDRE S B 2 B R s 2 FT YA 88 [20]
3.2.1. &M

14y Agilent Zorbox NH, (4.6 x 250 mm, 5pum) #, #ill#s N RID 6
M2, VAR 72%80 20, Bll#EAE A 1 mL/min, AEAE 35 °C, #iFE4E
AL 10 pL.
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3.2.2. % HR SR K ) %

R PRICRPE . &N, R, MR, KIS IR ERE, BT 5mL
RwEMT, NAKE RIS BN 0.925 mg/mL. 0.94 mg/mL. 0.745 mg/mL-
1.115 mg/mL. 1.32 mg/mL )78 & X I8 S ia .

3.2.3. HHf AR ) %

3 VRS TR BT AL R AT 30 1) 2 PR SR KA 0.5 g, INZETRK 25 mL, %
BIFRE, HEAPEE L h, JROEFRE, AUKAME, $R5, 7E 4000 r/min 4T E L
10 min, BE, FRFMAIIEZEMH 0.22 um /K R JEME 1S HERE /MR R A5
H.

3.3. FikEER
3.3.1. LR RER

B “3.2.27 il & e BRIV, F58 “3.2.17 A7 vE o AHERE 1. 2.
4, 8. 10 uL, ZHbniEMIZL, 15 H & FEMAERRE DA R 0R 1, RP TP
PRV RAELAEIE N BA RIFIEMER R,

R LAERY B AT .

Table 1. Regression equations for five sugar substances.

Name Regression equation R? Linear range
Fructose y=77703x + 333.33 0.9994 0.034-0.503 mg/mL
Glucose y =66928x +4234.8 0.9990 0.178-3.560 mg/mL
Sucrose y =125242x + 1067.8 0.9993 0.0225-0.4500 mg/mL
Raffinose y=69150x + 344.75 0.9991 0.027-0.548 mg/mL
Stachyose y=76938x + 107.59 0.9992 0.031-0.612 g/mL
3.3.2. ER M

FEARIUA — R R B K 6 £, 58 “3.2.37 J7 ik a5 hal iV,
rAHERE 10 pl, $ZHE “3.2.17 U SRFREATINE , RIS AT S B
RO I B R SRR 2 R, RSD /N T 2%, RPWITEELSNER
oo

R 2. TAPHERY ) R A6 45

Table 2. Repeatability test result for five sugar substances.

Component Batch Content (%) RSD (%)

1 2.14
2 2.18
3 2.13
Fructose 0.91
4 2.12
5
6

2.14
2.14
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R 2. (8K).
Table 2. (Continued).

Component Batch Content (%) RSD (%)
1 0.86

0.86

0.85

0.84

0.84

0.84

Glucose 1.27

AN L AW

1 437
443
439
4.44
433
437

Sucrose 0.97

AN AW

1 2.82
2.78
2.77
2.84
2.81
2.77

Raffinose 1.00

AN L AW N

1 46.93
47.40
47.08
47.07
47.14
47.00

Stachyose 0.35

AN L AW

3.3.3. e il

A B I B[] — P 35 (R VAR 10 ul, 20 507E 0. 2. 4. 8. 12, 24 h,
R “3.2.17 RS IEATINE o 45 F TIN5 0 R R B I TR AR — B8, T
R MY ) RSDE . 554158 3 Fizn, RSD ¥J/hT 2%, FRAAL
AA R E /DT 24 h WFRSE .

R 3. TR HERY T RS E 1 S 0645

Table 3. Stability experimental result of five sugar substances.

Component Period (h) Peak area RSD (%)
0 34,713.1
2 35,433.8
4 34,685.6
Fructose ] 34.330.1 1.96
12 35,989.7
24 34,218.7
0 12,149.4
Glucose ) 12.035.4 1.13
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R 3. (5.
Table 3. (Continued).
Component Period (h) Peak area RSD (%)
4 11,800.5
8 11,859.7
Glucose 12 11.826.4 1.13
24 11,943.8
0 137,716.0
2 135,308.4
4 137,762.8
Sucrose ] 140.128.8 1.41
12 135,972.6
24 135,047.9
0 42,244.0
2 41,342.7
4 41,546.2
Raffinose 8 42.540.7 1.17
12 41,409.5
24 41,619.8
Stachyose 0 793,162.8 0.83
3.34. B E ERR

R AR IBOGH IR AR 10 pl, ESEHERE 6 K, W8 25 R RIS T AY . 25 5
Wk 4 fion, RSD H)/NT 2%, RAKEHEE RIT.

R 4. TUMBERI 5T RS 5 B 96 2

Table 4. Precision test result for five sugar substances.

Component Frequency Peak area RSD (%)
20,540.4
20,718.5
21,173.0
21,380.3
20,807.5
20,278.7
131,524.1
132,642.1
133,529.7
131,460.6
131,693.2
128,953.0
31,4023
31,352.7
30,623.8
31,901.6
31,316.7
30,843.2
20,054.6
20,000.0
19,925.7
19,876.1
20,041.1
20,000.24
26,239.1 1.20

Fructose 1.90

Glucose 1.20

Sucrose 1.40

Raffinose 0.30

=Y R W N =[N R WD =IO DR WD R[N R W -

Stachyose
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3.3.5. b Bl W iR N

FEAERRE[E] — MR R 6 4% 0.5 g, 2> BRSUHEIN KR & 5k 0.13 mg.
Hi M 0.33 g+ FEHE 0.03 mg. #iFHE 0.04 mg. /KIFHE 0.05mg. %I “3.2.3”7
Tr A AR A, 2 BIEERE 10 pL, IR 93217 @ig ORI, 10
SRUETAR o Fbrii dh kv B s BAS R . &b . AT PR, JKTRRE
SEEIINARE IR 73 5N 103.52%. 103.48%. 102.37%. 99.46%. 98.23%. RSD
RN 0.94%. 1.38%. 0.94%. 1.40%. 0.93%. £5FFN, DA B E PR
b S b A 0 s N 1 2 < =

4. R 50

4.1. AWM EEH R R & B L

RIS EAE KA Excel 2019 GEih- 84247 2w 0 #r . Wil 1 o, #E T
FhEEEHLEE b, KRR S B, RS T HALRER S &, ANFE S
EHENEMSERMES . A EEL, bliE 3 552HA, M FES
BEafk. EHAEESELDL, b 3 5E&ERm, Ll 3 5T ERIK. EF
WEE L, MEEESERS, P 1 5IRe, S UEEHE RS B
ik FEMTHREEL, Wb 1 StEE SR, MFERZ, S0 1 5HE
AR, AEEiEE 3 S EERMK. KBRS E L, bl 3 S E
e, WERZ, bR 3 558K,

60

LIRS

= &l

% 4o B Lkt

= 0 R

o B b3
ESQ 20+
0-

YRR N ORERE MITRE KRR
B 1. ot e et SR A T B P

Figure 1. Comparison of sugar content among five varieties of fresh Rehmannia

glutinosa.

4.2. AP AEHVE RV R S B R
W 2 B, fER AP SRS LR, KIS AT S bR s, H
AREEEILTE T 5, R AR K R NE S E A BT R % dERE S E L,
MEEERE, b 3 SHERK. EEEHmEEL, NP1 SE8ER, T
TEpK. EEESE L, KMESERE, TP 1 5k, SHESEHZE
AR, EEEmK. EMTFHESELDL, B 1 5&58H&S, ks 358



BRmEFLE 2024, 2(1), 98

. KIS EL, SRR, HNFEKRZ, B 1

g
=
o
il
Sl

50
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HEE 204 — ik
41

10
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B 2. A AR A SRR i R LA

Figure 2. Comparison of sugar content among five varieties of raw Rehmannia

glutinosa.

4.3. A MAPR LT SRR R & B LR R E R T

AN AP SRS AR S B LA 3, A Rl T B Sk
B T A RS, JURUBE 3 5 EES R R R,
FRZ, AR 3 TEBEEEE A & E R, AEMRT, SIUERERM SRR
L IR, SRR & R K.

ﬂ
<

0

Pl

7

80 -
= AR
. 60
S~
S
X
}‘I[ 40=
i
<H 20=
0-
e dbxs Ml b

B 3. TS B SR B S . BB P < 0.05 I, L [RIAEAE S 3
Z 5t

Figure 3. Total sugar content in five varieties of Rehmannia glutinosa. When P <
0.05, there is a significant difference between varieties.

XF T A PRI B SRR B B A ZE e b, B RN 3 FR. (RS
gt MESIER 35, a3 55t 3 SHREERER, HRER
WARE . A, Jb 3 SHILAhE 3 SERARE, EHS5H=
NbFrE EEEER . RENMSERAESE, EESHAA=A G 2T
Z5t. i 15 5HARPIAS S AP A B
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b5t 3 SR & RRAG, AT, SUBHERRD SRR, B
1 5 ERER ) & B R K. A SR A s S MRS Al & BAE AR Bt A A
MR ZER, KIFMER S R, MRS THARER e E & A
e 3t S RN AR S AR SRAL S B, AR KT RE & R I TR, S
FEIRUASE [25]5:8a 45 K80 AR 7H& B P Bt DREE<E 23 kBT
B IR BB IN (8], K IFREARG E PR, AT BEAE M BN g A o A 0 20
IKTFRE I TSI BTE M [26] A B H BN TRl A i g R A rh K 7508
SEVA P AU BT N g, NIRRT RS A P & . MAh, iiRa Rk
B, ARSIG N E 5 R . KSR S, EEVE O B ER R, AR TR
Mg 2 ERESR A B RE RN NIE M 25 PR B SR A il R AR A
BHERSR -

EE TR ML, ZIRAIRRIE; Trikss, XUgk: BfE, SCERE: B, R
BT, BB, 8287 S JRRES, RGBS
B, ORRICARAERN; MUE, ERAXIER BUHEE, pRI4k; @RI, CRA
W AR ek . P A 2 OB 3 0 IR i A 4 S R AS
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Difference analysis of oligosaccharides in different varieties of Rehmannia
glutinosa
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Abstract: The oligosaccharide and monosaccharide contents of different varieties of Rehmannia glutinosa were compared to
explore the difference in the oligosaccharide and monosaccharide contents in different varieties and to provide a scientific basis for
formulation of product quality standards of Rehmannia glutinosa. The contents of fructose, glucose, sucrose, raffinose, and
stachyose were determined via high-performance liquid chromatography. The total sugar content in the fresh Rehmannia glutinosa
varieties in descending order was as follows: Beijing Tuodu 3 > Huaifeng > Jinjiu > Huaizhong 1 > Beijing 3. The total sugar
content in the raw Rehmannia glutinosa varieties in descending order was as follows: Jinjiu > Huaifeng > Beijing Tuodu 3 > Beijing
3 > Huaizhong 1. The stachyose content was the highest among the five oligosaccharides. The total sugar content in the Beijing
Tuodu 3 variety was the highest among the fresh Rehmannia glutinosa varieties, and the total sugar content in the Jinjiu variety was
the highest among the raw Rehmannia glutinosa varieties. There were significant differences in the oligosaccharide and
monosaccharide contents among the different varieties.

Keywords: varieties; Rehmannia glutinosa; oligosaccharides; differences; high-performance liquid chromatography
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